The purpose of this paper was to evaluate the psychometric properties of a stage-specific selfefficacy scale for physical activity with classical test theory (CTT), confirmatory factor analysis (CFA) and item response modeling (IRM). Women who enrolled in the Women On The Move study completed a 20-item stage-specific self-efficacy scale developed for this study [n 5 226, 51.1% African-American and 48.9% Hispanic women, mean age 5 49.2 (67.0) years, mean body mass index 5 29.7 (66.4)]. Three analyses were conducted: (i) a CTT item analysis, (ii) a CFA to validate the factor structure and (iii) an IRM analysis. The CTT item analysis and the CFA results showed that the scale had high internal consistency (ranging from 0.76 to 0.93) and a strong factor structure. Results also showed that the scale could be improved by modifying or eliminating some of the existing items without significantly altering the content of the scale. The IRM results also showed that the scale had few items that targeted high self-efficacy and the stage-specific assumption underlying the scale was rejected. In addition, the IRM analyses found that the five-point response format functioned more like a four-point response format. Overall, employing multiple methods to assess the psychometric properties of the stage-specific self-efficacy scale demonstrated the complimentary nature of these methods and it highlighted the strengths and weaknesses of this scale. Bandura [1] describes self-efficacy as the belief or the confidence individuals have in their skills and abilities to perform a behavior necessary to reach a desired goal or achieve an expected outcome. Self-efficacy is not meant to be a measure of skills but of the belief individuals have in what they can do with the skills they possess. Given its association with behavior, self-efficacy has been integrated into a number of behavior change theories and models, including social learning theory [1], the transtheoretical model [2] , the health belief model [3] and the theory of planned behavior, which includes a related construct [4] . The association between physical activity and self-efficacy has been studied widely [5] , along with its ability to predict change in physical activity behavior [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
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Bandura [1] describes self-efficacy as the belief or the confidence individuals have in their skills and abilities to perform a behavior necessary to reach a desired goal or achieve an expected outcome. Self-efficacy is not meant to be a measure of skills but of the belief individuals have in what they can do with the skills they possess. Given its association with behavior, self-efficacy has been integrated into a number of behavior change theories and models, including social learning theory [1] , the transtheoretical model [2] , the health belief model [3] and the theory of planned behavior, which includes a related construct [4] . The association between physical activity and self-efficacy has been studied widely [5] , along with its ability to predict change in physical activity behavior [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
To date, most self-efficacy scales in the physical activity literature have been developed to measure confidence in one's ability to exercise or be physically active when faced with barriers to being active [16] [17] [18] [19] . Given the evidence that suggests a relationship between self-efficacy and the transtheoretical model's stages of change [16] [17] [18] [19] , creating a stage-specific self-efficacy scale may provide an opportunity to match the content of the scale with the content of a stage-matched intervention (i.e. matched to respondents' stages of change). Therefore, the purpose of this paper was to demonstrate the usefulness of using classical test theory (CTT), confirmatory factor analysis (CFA) and item response modeling (IRM) to evaluate the psychometric properties of a newly developed scale that measures stage-specific self-efficacy.
Although it has been almost two decades since IRM was first introduced to the field of physical activity [20] , IRM is seldom employed to assess the psychometric properties of a scale in the area of physical activity [21] . It is beyond the scope of this paper to provide a full introduction to IRM, as a number of comprehensive presentations are provided elsewhere [22] [23] [24] [25] as well as presentations specific to the area of physical activity [20, [26] [27] [28] [29] [30] .
Methods

Respondents
Data for this analysis were obtained from the Women On The Move (WOTM) study, a 5-year project funded by the Women's Health Initiative through the Centers for Disease Control and Prevention (CDC) aimed at developing and validating physical activity surveys for minority women. African-American and Hispanic women aged 40-70 years residing in Houston, TX, USA, were recruited for the WOTM study. To participate in the study, women had to meet the following criteria: (i) no health limitations that prevented them from being physically active, (ii) not pregnant or planning to become pregnant during the study and (iii) no plans to move out of the geographical area within the next year. Women were recruited to participate in the study through the media (print, television and radio), community presentations and posting of flyers. After recruitment, a total of 656 women (311 African-American and 340 Hispanic) expressed interest in the study. Of those, 590 women were screened by telephone to assess their eligibility, 386 were then screened in person and 260 women (130 African-American and 130 Hispanic) were enrolled in the study.
Protocol
The human subjects committees at the University of Texas-Houston Health Science Center-and the CDC approved the WOTM protocol. Those who met all study eligibility criteria (assessed by telephone and at the in-person screening) completed an intensive 3-week observational protocol and had a 6-week follow-up assessment (protocol described in [31] ). At the follow-up assessment, the respondents completed a physical activity questionnaire and the Correlates of Physical Activity Questionnaire (CPAQ). Two-thirds of the respondents (62%) were asked to participate in a reliability study as part of the 6-week follow-up. Those who agreed completed the CPAQ and a physical activity questionnaire during an in-person meeting. The remaining respondents were asked to complete the questionnaires by mail. In both cases, the CPAQ was self-administered and respondents received the same battery of instruments. The CPAQ assessed beliefs, normative modeling, perceived barriers, outcome expectations, stage-specific self-efficacy and stages of motivational readiness to change physical activity behavior. The stage-specific self-efficacy data collected at the 6-week follow-up were analyzed for this paper. Those who completed the 6-week follow-up received a $20 cash incentive. Anthropometric and demographic information obtained at the time of enrollment in the WOTM study are reported in this paper.
in moving from contemplation, preparation, action/ maintenance and moving out of relapse). As the overall scale assessed self-efficacy in becoming active, no pre-contemplation sub-scale was included because it was assumed that respondents had to at least be thinking about being physically active before it would be appropriate to measure their self-efficacy in becoming active. In addition, a relapse sub-scale was added to assess confidence in resuming an active lifestyle after a person had stopped being active. In developing the scale, it was assumed that the sub-scales would be correlated and would measure overall self-efficacy. Furthermore, it was assumed that the sub-scales would be differentiated by stages on the self-efficacy continuum, where the contemplation items would require lower self-efficacy to overcome the behaviors targeted by these items than the preparation and action/maintenance items. Items were generated by reviewing other self-efficacy scales and by matching the content with the operational definition for each sub-scale [32] .
The sub-scale addressing the contemplation stage measured the confidence in committing to being physically active which included four statements that started with the following stem: 'Assume that you are currently thinking about being physically active'. These statements assessed confidence in being physically active, being physically active on a regular basis, making a commitment to being physically active on a regular basis and starting to be physically active in the next few weeks. The subscale addressing the preparation stage measured the confidence in developing a plan of action to be physically active and included seven statements that started with the following stem: 'Assume that you have decided to be physically active on a regular basis'. These statements assessed confidence in finding an enjoyable physical activity program, finding a convenient and safe place to be physically active, finding time to be physically active, being able to schedule physical activity, finding a partner for physical activity and finding ways to be physically active through bad weather. The 'action/ maintenance' sub-scale addressed the confidence in preventing relapse and had statements beginning with 'Assume that you have been physically active on a regular basis for 3 months'. Four statements followed to assess confidence in maintaining physical activity when family and work responsibilities are more demanding than usual, during the holidays and over the next 3 months. A fifth statement assessed confidence in keeping physical activity enjoyable. The 'relapsed' sub-scale measured the confidence in dealing with relapse and resuming to a physical activity program once the person had relapsed and included statements related to the potential to move from the action or maintenance stage back to an earlier stage. This sub-scale began with the following instruction: 'Assume that you were physically active on a regular basis but in the last 3 weeks you stopped being active'. Four statements followed to assess confidence in beginning a physical activity program again, committing to being physically active again, setting a regular physical activity routine and feeling comfortable about being physically active again. A five-point scale was used as the response format for all items (1 = extremely confident, 2 = very confident, 3 = rather confident, 4 = somewhat confident, and 5 = not confident at all).
Stages of physical activity measure
Five items for stages of exercise of Marcus et al. [17] modified for physical activity behaviors served to assess stages of physical activity. The scale measured the following stages: pre-contemplation, contemplation, preparation, action and maintenance. The action and maintenance were defined as doing moderate physical activity 30 min day ÿ1 for at least 5 days of the week, and they were in maintenance if the respondents were active at this level for at least 3 months.
Analyses
CTT item analysis
The SPSS (SPSS Windows version 9.0) reliability subroutine was used to conduct a CTT item analysis that consisted of computing the item-total correlation and Cronbach's coefficient alpha (reliability index), which is a measure of internal consistency. The item-total correlation evaluated the extent to Item response modeling i35 which each item in the test discriminated. Any itemtotal correlation of <0.30 [33] indicated that the item discriminated poorly. Using lower bound criteria for reliability of Nunnally and Bernstein [33] , a Cronbach's coefficient alpha with a value of at least 0.70 was considered adequate.
Confirmatory factor analysis
CFA, using LISREL software [34] , served to validate the hierarchical factor structure of the stage-specific self-efficacy scale. Given that the data were not skewed or kurtosed severely, parameter estimates were obtained using the maximum likelihood estimation procedure. As there is no standard for determining model fit, the criteria of Hu and Bentler [35] for evaluating model fit were followed. The v 2 goodness-of-fit test served to determine the overall fit of the model, with a Pvalue >0.15 indicating that the residuals no longer were significant-hence a good fit. Given that the v 2 goodness-of-fit test is affected by sample size and the distributional properties of the items, other indices of fit also were evaluated. Steiger's root mean square error of approximation (RMSEA) was examined, with a value <0.05 indicating a good fit and an upper value of 0.08 representing a reasonable fit. Both the comparative fit index (CFI) and the non-normed fit index (NNFI) were examined. These indices compare the fit of the model to a baseline model with values bounded between zero and one. For both indices, a value >0.95 indicates a good fit [35] .
IRM analyses
The ConQuest software [36] , using the Rasch's family of logistic models, was employed for its ability to model the ordinal response of the data and to take into account the size of the data available for the analysis. The first step in the analysis was to determine the appropriate model that fitted the data. Both the partial credit [37] and the rating scale [38] models were fitted to the data. The partial credit model does not assume that the distances between ordinal responses are the same for all items (e.g. the distance between Response Options 1 and 2, 2 and 3, etc., is not the same across all items). In contrast, the rating scale model assumes that the distances between ordinal responses are the same for all items (e.g. the distance between Response Options 1 and 2, 2 and 3, etc., is the same across all items). The best-fitting model was assessed by comparing the deviance parameters as well as the weighted fit indices for the items and respondents (i.e. infit statistics). The evaluation criteria of Adams and Khoo [39] were used, where a weighted mean square value <0.75 and >1.33 served to identify misfit. For the weighted t statistic, any value <ÿ2.00 or >2.00 was indicative of misfit. Items or respondents that had both unacceptable values for the weighted mean square statistic and t statistic were flagged as having high residuals.
The IRM analyses served to (i) estimate the location of the items on the self-efficacy continuum and scale the respondents' ability on the same metric as the items, (ii) assess content representation by evaluating the item location on the selfefficacy continuum and verify if the item locations are differentiated by stages, (iii) evaluate the functioning of the five-point response scale, (iv) estimate the standard error of measurement, and (v) estimate the reliability of the scale. Visual inspection of the option characteristic curves (i.e. plots showing the probability of selecting a given response option as a function of self-efficacy) served to evaluate the functioning of the five-point response format. Such evaluation determined, for example, that the five-point response format functioned in practice more like a four-point response format. An item-respondent map served to evaluate the location of the items and to assess if the items and respondents were appropriately targeted. This map served to qualitatively assess content representation by determining if the item assessed low, moderate or high levels of self-efficacy. Finally, similar to the CTT item analysis, person standard error of measurement and reliability were assessed. Unlike a CTT item analysis, however, the standard error of measurement and reliability (derived from the information function) of the scale are a function of self-efficacy. By assuming that the respondents' ability is normally distributed, the conditional reliability was estimated as follow:
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2 ). Scale precision were assessed by estimating 95% confidence intervals. Any section of the reliability function that is <0.70 served to identify areas where the stage-specific self-efficacy scale lacked adequate reliability.
Results
Respondents
Of the 260 women who enrolled in the study, 246 (121 African-American and 125 Hispanic) completed the self-efficacy scale and 226 women (51.1% African-American and 48.9% Hispanic women) had available data for the analyses. Demographic characteristics of the study sample are summarized in Table I . The mean age of the sample was 49.2 (67.0) years, the mean weight was 76.3 (617.2) kg and the mean body mass index was 29.7 (66.4). Many of the respondents (43.3%) had an income of <$25 000 per year, and 33.3% were college graduates. The women were classified into one of five stages of physical activity as follow: 2.8% were in pre-contemplation, 17.1% were in contemplation, 33.6% were in preparation, 8.3% were in action and 38.2% were in maintenance.
Classical test theory
Means and standard deviations for each item and sub-scale and total scale scores for the self-efficacy items are presented in Table II . Along with this information, the corrected item-total correlations (CITCs) for each item for the total scale are presented. All items had adequate discrimination (i.e. all CITCs were >0.30). All CITCs were >0.65, except for one item (i.e. Item 10, 'find a partner'; CITC = 0.34). The Cronbach's alpha values for the individual sub-scales as well as the overall scale were well above the accepted 0.70 recommended cutoff [33] . Cronbach's alpha values for the subscales ranged from 0.90 to 0.95, whereas the Cronbach's alpha for the 20-item scale was 0.96.
Confirmatory factor analysis
Results indicated that a second-order factor analysis model that allowed four error terms to be correlated provided an adequate fit [v 2 goodness-of-fit test (df = 162) = 327.78, P < 0.05; RMSEA = 0.07 with 90% confidence interval = 0.06-0.08; NNFI = 0.96 and CFI = 0.96). Allowing these error terms to be correlated provided an indication that these items shared a common variance that was not accounted for by the hypothesized factor structure. Results of the second-order factor analysis are presented in Fig. 1 . All first-order factor loadings, representing the relationship among the items and the sub-scales, were high; except for Item 10 that asked about self-efficacy in finding 'a partner to be active with you'. This weaker association suggests that the item is not as strongly related to the underlying construct as the other items. In contrast, all second-order factor loadings were high (ranging from 0.83 to 0.94), thus supporting the hypothesis that the self-efficacy scale has a global factor composed of four sub-scales. Finally, the four correlations among error terms (added to improve the overall fit of the model) ranged from 0.18 to 0.41 and indicated that these items may tap similar content.
To confirm the unidimensionality assumption, needed for the IRM analysis, a principal component Item response modeling i37 analysis was conducted to determine how the 20 items loaded on a common self-efficacy scale. This methodology assessed if a main dimension existed but it did not preclude the presence of minor dimensions [40] . The factor loadings of the principal component analysis are presented in Table II (see last  column ). All loadings were high (>0.70) for all items, except Item 10 which had a loading of 0.36, indicating the items measured a single dominant factor. This factor explained 58% of the total variance. Note that a second factor would explain only 7% of the total variance, which further indicates that the scale has only one dominant factor.
Item response modeling
The magnitude of the deviance was lower for the partial credit model (deviance = 10 950, df = 82) than for the rating scale model (deviance = 11 073, df = 25). The difference in the deviance was [123 (11 073 ÿ 10 950)] with 57 [82 ÿ 25] degrees of freedom, which is statistically significant at an alpha of 0.05 using a v 2 distribution), suggesting that the partial credit model fits the self-efficacy scale significantly better. Examination of the weighted fit indices (i.e. infit statistics) for the items, responses and items by response categories confirmed that the partial credit model fits the data better (see Table III ). For the rating scale model, 25% of the items and all response categories had both the weighted mean square statistic and t statistic outside of the acceptable range, assuming equal distances across the responses resulted in a poor fit. In contrast, for the partial credit model, only five out of 100 items by response categories Finding that the partial credit model fits the data better indicated that the distances between response options were not the same across all items of the self-efficacy scale (e.g. the distance between very confident rather confident for Item 1 and is not equal to the distance between very confident and rather confident for Item 2). Further evaluation of the item fit indices revealed that Item 10 'finding a partner to be active with you' had the largest weighted mean square statistic and t statistic, indicating that this item may have been a poor measure of self-efficacy or that it measured something else. In contrast to Item 10, the other four items flagged for having a poor fit had a weighted mean square value <0.75, which is less problematic than having a value >1.33 as the latter is indicative that the item may contribute less to the overall construct [41] . Figure 2 presents the item-respondent map for the self-efficacy scale. In this map, the items and respondents are on the same metric using a logit scale which is centered at a mean of zero. The items and respondents are most often located between ÿ3 and +3 logits. Items located at zero would measure moderate-level self-efficacy and respondents at the same level would have moderate levels of selfefficacy. Items with positive logits would measure higher level of self-efficacy and items with negative logit would measure lower levels of self-efficacy. The location of the items on the self-efficacy continuum serves to evaluate content representation along the continuum of self-efficacy. In the Rasch analysis, the raw scores are converted to a logit scale in the estimation process. By placing both the items and respondents on the same logit scale, the ordering of the data is preserved but the scale has interval properties. As shown in Fig. 2 , the respondents' distribution is rotated at a 90°angle and shows those who have 'high self-efficacy' at the top of self-efficacy continuum and those who have 'lower self-efficacy' at the bottom. The respondents' distribution is followed by the location of the items on the self-efficacy continuum and the location of the items by thresholds (the five-point response format are separated by four threshold points, where Threshold 1 refers to the threshold between Response Option 1 'not confident at all' and Response Option 2 'somewhat confident'). Given that the partial credit model fitted the data, it is most appropriate to compare the respondents' distribution with the items by thresholds. Comparing the respondents' distribution with the items by thresholds revealed that the scale may be misaligned (see Fig. 2 ). There appears to be 15 items (1-9 and 15-20) with thresholds of one that are targeting <1% of the respondents. As shown in L. C. Mâsse et al. i40 Fig. 2 , approximately two respondents have selfefficacy <ÿ3.00 but a significant number of items with threshold of one are targeting these respondents. The opposite problem is observed with high levels of self-efficacy. Few items with a threshold of four are targeting respondents with self-efficacy of 1.75 and above, representing ;15% of the respondents. As shown in Fig. 2 , most of the items by thresholds assessed low or moderate self-efficacy, and fewer measured high self-efficacy. Such a restriction in the distribution of items by thresholds indicates that the scale had skewed content representation of the construct. In addition to having the items by threshold misaligned with the respondents, Fig. 2 showed that for all of the items, Threshold 1 targeted a selfefficacy of ÿ2.50 and less. Given that <10 respondents had self-efficacy of ÿ2.50 or lower, this suggested that Threshold 1 can be eliminated since it was poorly targeted. Threshold 1 represents the threshold between Response Option 1 'not confident at all' and Response Option 2 'somewhat confident'; therefore, the results suggested that the 'not confident at all' response option was not chosen by those who had low self-efficacy in becoming physically active.
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Further examination of the item locations revealed that items addressing moderate to high levels of selfefficacy seemed to focus on issues that were not within the individual's control and thus were more difficult to overcome (e.g. Item 10, being able to find an exercise partner; Item 12, remain active when family responsibility increases; Item 13, remain active when work responsibility increases, and Item 14, remain active during holidays). Furthermore, evaluation of the item location served to assess that one of the underlying assumption of this scale was that the location of the items on the self-efficacy continuum would be differentiated by stages, meaning that the contemplation items would require lower self-efficacy to overcome, followed by the preparation and action/maintenance items. In addition, the relapse items would more than likely overlap with the contemplation and preparation items. Evaluation of the item location revealed that the contemplation and relapse items (Items 1-4 and 17-20) required less self-efficacy to overcome than the action/maintenance items (Items 12-16 ). The item locations for the preparation items (5-11) overlapped with the other three sub-scales, suggesting that item locations on the self-efficacy continuum were not clearly differentiated by stages clearly.
The functioning of the five-point response scale was assessed by examining the option characteristic curves for each item. Figures 3 and 4 show the option characteristics curves for Items 3 and 11. Fifteen of the 20 items had option characteristic curves similar to Item 3, as shown in Fig. 3 . The pattern of responses for these items indicated that the 'not confident at all' response option does not have the highest probability of being selected along Item response modeling i41 the self-efficacy continuum for respondents >ÿ3.00 logits; even respondents with high frequency of choosing the lowest levels of self-efficacy did not choose this response. In other words, this pattern of response suggests that these items functioned like a four-point rather than a five-point response format. The remaining items had option characteristic curves that were similar to Item 11, as shown in Fig. 4 . Given that all responses at some point along the continuum of self-efficacy had the highest probability of being selected, it appears that for these five items the five-point response format functioned well. As suggested by Zhu et al. [42] , a post hoc analysis was conducted to confirm that collapsing the 'not confident at all' response option for 15 of the items improved the fit of the data. Given that this change affected the extreme lower part of the distribution (targeting <1% of the respondents), it had a minimal impact on the data (data not shown). Figures 5 and 6 show the standard errors of measurement and the conditional reliability, respectively, for the items as a function of self-efficacy. As expected, the standard errors of measurement are inversely related to the reliability, with higher measurement errors associated with lower reliability. High levels of self-efficacy were measured less precisely. The 95% confidence interval range for respondents who have a ÿ2.00 on the self-efficacy scale is ÿ1.43 to ÿ2.57, whereas the range for a self-efficacy of 2.00 is 1.18 to 2.82. As shown in Fig. 4 , the conditional reliability of the test ranged from 0.76 to 0.93, with the highest conditional reliability observed for respondents with lower selfefficacy. The conditional reliability decreased slightly for respondents who had high levels of self-efficacy but, in general, it remained optimal (i.e. reliability >0.70) at all levels of self-efficacy. The overall person separation reliability [43] was 0.98 for the self-efficacy scale.
Discussion
The purpose of this paper was to assess the psychometric properties of a stage-specific selfefficacy scale with IRM and to contrast these findings with CTT item analysis and CFA. The CTT results indicated that the stage-specific selfefficacy scale had high internal consistency and that all items discriminated well. The factor analysis results confirmed the factor structure of the scale, although some weakness in the original hypothesized structure was identified. The IRM item analysis confirmed that the scale had high reliability and a strong dimension but found that (i) one item appeared to measure a different construct (the same one that had a low discrimination in CTT and the lowest factor loading in CFA), (ii) the scale was misaligned with the respondents' distribution and was found to lack items that specifically targeted high self-efficacy, (iii) the location of the items on the selfefficacy continuum did not support the stage-specific assumption and (iv) the five-point response format did not appear to be appropriate for most items. In general, the IRM analysis provided an in-depth evaluation of the psychometric properties of the self-efficacy scale but it provided a complementary assessment to the CTT analysis and CFA.
In general, the self-efficacy scale had a strong dimension. The item that assessed 'confidence in finding a partner to be physically active with you' was the only item found to measure another construct. Although the CTT item analysis and CFA identified this item as weaker (i.e. low discrimination and weak factor loading), these methods did not clearly identify the item as measuring another construct. This issue became apparent when IRM was used to assess the dimensionality of the scale. In evaluating the content of the scale, it appeared that this item asked about self-efficacy in overcoming a barrier not totally within the individual's control. It may not be easy to find a physical activity partner within one's social network. Moreover, finding other people willing to be active with an individual does not mean that it will be easy for the individuals to coordinate their activity schedules, given the individuals' different levels of motivation and scheduling conflicts. This item appeared to measure self-efficacy in maintaining a physical activity social network; however, because only one item measured this construct, it provided a weak assessment of the construct. To remedy this situation, this item should be eliminated from the scale as it does not assess the same construct as the other items. This dimension may be important to measure, but it is not the focus of the scale.
As shown in Table III , four pairs of items were found to have correlated error terms. The first correlated pair addressed the ability to remain active when 'family responsibilities are more demanding' and when 'work responsibilities are more demanding'. In this population of minority women, it may be more appropriate to collapse these items to ask Item response modeling i43 about self-efficacy in maintaining an active lifestyle when 'work and family responsibilities are more demanding'. Although the two items referred to different content areas, the high residual correlated error term suggested that women may not have differentiated between work and family responsibilities because household chores can be perceived as both [44] . The second correlated pair was 'find time in busy schedule' and 'rearrange schedule to be active'. Given the overlapping content of these items, eliminating one would not affect the content representation of the scale, which should be considered in future scale administrations. The third correlated pair was 'find a safe place' and 'find a convenient place'. Although these items addressed two separate issues, it appeared that the women could not separate these issues. Safety is a barrier [45] that often is mentioned among women; therefore, finding a convenient place also means that the location must be safe. It typically is not recommended that a question include two statements [33] , but in this case, convenience and safety cannot be dissociated in answering the question; therefore, these two questions should be combined. The last correlated item pair was 'find a program you enjoy' and 'find a convenient place'. It appeared that, when women look for a convenient place to exercise or be physically active, they also look for a place that is convenient and that offers activities they would enjoy. Although enjoyment has been associated strongly with physical activity participation [46] and people probably select activities they enjoy, finding one or several activities that a person would enjoy for a long time may be difficult, given that people may become bored with their activities. Although both issues (i.e. convenience and enjoyment) are important to consider when selecting a location to be active, it may be best to keep the items separate because they address distinct content areas that do not necessarily overlap. Alternatively, it is possible that all correlated error terms have resulted since the structure of these items is similar and the items are administered adjacent to one another. This may have increased the likelihood of responding similarly to these items and provides an alternative explanation to our findings. Overall, the content evaluation suggested that one item be eliminated and two items be combined as well as modifying the order in which the items are administered to see of this would decrease the correlated error terms.
Evaluation of the item locations from the IRM analysis revealed that the items targeted lower selfefficacy but most importantly the location of the items were not differentiated by stages. Specifically, the item locations for the contemplation subscale were not all lower than the preparation and action/maintenance sub-scales as well as the item locations for the preparation sub-scale were not all lower than the action/maintenance sub-scale. The locations of the relapse sub-scale were assumed to have a similar location as the contemplation and preparation sub-scales, which appeared to be supported by the data. Although some differentiation by stages was found, overall there was too much overlap in the item locations to support the stagespecific hypothesis. IRM was the only procedure that was able to evaluate this underlying assumption and its rejection suggested that the scale may have limited utility in practice. Although the CFA results supported sub-scale scores, it is possible that the having different stems for the item sets may have increased the correlation and reliability among the items in each set. This may have improved the fit of the CFA and the Cronbach's alpha; however, the validity of the sub-scale scores did not appear to be supported by the IRM analysis which serves to highlight the complementary information that is provided by the IRM analysis.
Another finding of the IRM evaluation was that few items measured high levels of self-efficacy, even though the scale had high internal consistency. Evaluating this information is useful in developing scales that are sensitive to change, which is necessary to assess the impact of physical activity interventions. Determining the levels of self-efficacy, these items target can be used both to develop scales that are sensitive to change and to refine an intervention by gaining a better understanding of which items require more self-efficacy than others. Note that reduced content representation (such as having few items measuring high self-efficacy) decreased the L. C. Mâsse et al.
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Downloaded from https://academic.oup.com/her/article-abstract/21/suppl_1/i33/554052 by guest on 26 January 2019 reliability and increased measurement errors for those who have high self-efficacy, but the reliability remained adequate (>0.70). This occurred probably because many of the lower self-efficacy items also measured some level of high self-efficacy. Although maintaining an adequate reliability is important in developing a scale that is sensitive to change, it is equally important to decrease measurement errors and to include items that address all levels of selfefficacy. Therefore, even though the scale had adequate reliability, its content should be modified to provide adequate representation at the top end of the construct and to decrease measurement errors, especially for high levels of self-efficacy.
IRM was instrumental in evaluating the five-point response format. In general, many items were found to function more like a four-point response format because the response option 'not at all confident' was rarely selected even by those with low selfefficacy. This option may not have been perceived as socially appropriate, or it may have been perceived as containing language too strong to reflect their level of confidence and thus was never selected. Although the women may have lacked confidence in overcoming some of the barriers listed, they did not label themselves as 'not confident at all'. Thus, it appears that although a five-point response scale was administered, the respondents used it mainly as a four-point scale by ignoring one of the anchors. In future revisions, it may be important to find another label for 'not confident at all' to avoid eliciting an adverse reaction from respondents as was observed in this paper.
A major finding of this paper is that a comprehensive assessment was needed to uncover some of the strengths and weaknesses associated with the self-efficacy scale. For example, the results of the CTT item analysis and the CFA did not reveal that the scale may be less sensitive with high levels of self-efficacy which in turn may impact the ability to detect change over time and that the five-point response option was not well targeted. IRM was the only method that rejected the stage-specific properties of the scale. In contrast, the CFA identified issues that were not clearly uncovered by the other approaches, overlap in item content as identified by the correlated error terms. The paper also identified ways to improve the scale so that it might better assess stage-specific self-efficacy. It should be noted that omitting the pre-contemplation stage and combining the action and maintenance stages do not totally adhere to the stages of change [17] and future endeavor to develop a stage-specific selfefficacy scale should consider including all stages into the development. The purpose of this paper was to highlight how these methods complement each other and to emphasize that a full psychometric evaluation can be better served by utilizing all these methods. The methods used to assess the psychometric properties of the self-efficacy scale focused solely on determining the structural properties and internal consistency of the scale. As indicated in Benson [47] , fully assessing the properties of the scale also requires evaluating the substantive and external validity and this paper focused on one aspect of construct validity.
